In the cation of the title salt, C 20 H 24 NO + ÁC 4 H 3 O 4 À , the N atom in the dimethylammonium group is protonated. The dihedral angle between the mean planes of the two six-membered rings fused to the cyclohepten-5-yl ring is 54.4 (1) . An intramolecular O-HÁ Á ÁO hydrogen bond occurs in the anion. The crystal packing is stabilized by intermolecular O-HÁ Á ÁO and N-HÁ Á Á(O,O) hydrogen bonds and weak C-HÁ Á ÁO interactions, forming a two-dimensional network.
Related literature
The title compound is used in the preparation of cyclobenzaprine (systematic name: 3-(5H-dibenzo [a,d] cyclohepten-5-ylidene)-N,N-dimethyl-1-propanamine), a muscle relaxant used to relieve skeletal muscle spasms and associated pain in acute musculoskeletal conditions. For its structural relationships to first-generation tricyclic antidepressants, see: Commissiong et al. (1981) ; Katz & Dube (1988) ; Cimolai (2009) . For related structures, see: Bindya et al. (2007) ; Jasinski, Pek et al. (2010) ; Jasinski, Butcher et al. (2010) ; Fun et al. (2011) ; Siddegowda et al. (2011) . For standard bond lengths, see: Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). spasms and associated pain in acute musculoskeletal conditions. Cyclobenzaprine has been considered structurally related to the first-generation tricyclic antidepressants (Commissiong et al., 1981; Katz & Dube, 1988; Cimolai, 2009) . The crystal structures of amitriptylinium picrate (Bindya et al., 2007) , 4-(4-chlorophenyl)-4-hydroxypiperidinium maleate maleic acid solvate (Jasinski, Pek et al., 2010) , trimipraminium maleate (Jasinski, Butcher et al., 2010) , cyclobenzaprinium salicylate (Fun et al., 2011) and cyclobenzaprinium chloride 
Refinement
H1O and H1N were located by a Fourier map and refined isotropically. All of the remaining H atoms were placed in their calculated positions and then refined using the riding model with C-H lengths of 0.95 Å (CH), 0.99 Å (CH 2 ) or 0.98 Å (CH 3 ). The isotropic displacement parameters for these atoms were set to 1.19-1.21 (CH), 1.18-1.19 (CH 2 ) or 1.50-1.51 (CH 3 ) times U eq of the parent atom. In the absence of anomalous scatterers, 2834 Friedel pairs were merged.
sup-2 Figures   Fig. 1 . Molecular structure of the title compound, showing the atom-labeling scheme and 30% probability displacement ellipsoids. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Refinement. Refinement of F

